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COMPUTER SCIENCE — UNIT 4 · CPU Architecture,
Buses & Assembly Programming
Topic 4.1 — CPU components, the fetch-execute cycle, system buses and writing assembly-

language programs

Describing the role of CPU components (ALU, CU, registers, accumulator), the buses involved in the

fetch-execute cycle, the sequence of operations using PC / MAR / MDR, and writing short assembly-
language programs against a given instruction set to solve real control problems (counting, code-
matching, weight-checking, electronic locks).

2015 specification · current

Estimated time for entire question pack: ~1 h 52 min

Derived from the Unit 4 pace of ~1.5 min/mark, padded for written-prose answers (75 marks over 8 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive topic question pack, not a single

mock paper. It contains every question from the WJEC A2 Unit

4 papers (Summer 2017 – Summer 2024, COVID gap) that

maps onto Topic 4.1 of the 2015 specification.

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working. A

calculator is allowed where useful.

All question content is © WJEC CBAC Ltd. and reproduced for revision

purposes.

For Examiner’s use only

Q Source Max Mark

1 S17 Q3 9

2 S18 Q1 14

3 S18 Q2 9

4 S19 Q5 10

Q Source Max Mark

5 S22 Q3 12

6 S23 Q3 9

7 S24 Q1 6

8 S24 Q7 6

Total 75



PAGE 2 · SPECIFICATION REMINDER Computer Science · 4.1 · 2015 spec

CPU Architecture, Buses & Assembly Programming — what the spec

asks

WJEC GCE A Level Computer Science (from 2015) · Unit 4: Computer Architecture, Data, Communication &
Applications · Topic 4.1.

Main CPU components

ALU: performs arithmetic and logical operations on
operands held in registers.

Control Unit: decodes instructions and orchestrates the

timing of fetch/execute steps.

Registers: small, very fast storage inside the CPU (PC,

MAR, MDR, IR, accumulator).

Cache: small high-speed buffer between CPU and main

memory to hide latency.

System buses

Address bus: one-way, carries the memory address
from CPU to memory.

Data bus: bidirectional, carries the actual

data/instruction word.

Control bus: carries timing/control signals such as

READ, WRITE, interrupt.

Wider buses ⇒ more data per cycle ⇒ higher

throughput.

Fetch–execute cycle

Fetch: PC ⇒ MAR, memory[MAR] ⇒ MDR ⇒ IR; PC++.

Decode: CU interprets IR to find operation + operands.

Execute: ALU/registers carry out the action, write back

if needed.

Loop forever; interrupts checked between cycles.

Assembly language commands

LDA / LOD / IN: load a value or register.

ADD, SUB, INC, DEC: arithmetic on the accumulator or

named register.

STA / MOV: store/copy values between memory and
registers.

JMP, JGT, JZE, JNG: unconditional and conditional

jumps to labels.

Writing an assembly program

Translate each line of the high-level / pseudocode
algorithm individually.

Track the value in the accumulator between every

instruction.

Use labels for loop tops; conditional jumps for IF and
UNTIL/WHILE.

Comment each line in pseudo-form so the marker can

follow your logic.

Common assembly idioms

Counter: load 0; loop body; INC; compare-and-jump
while less than target.

Compare two locations: LDA A; SUB B; JZE EQUAL.

Output through a dedicated OUT instruction with the

value in the accumulator.

Always end with HLT (or an explicit stop label) if the

spec requires.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »



PAGE 3 · CRIB SHEET Computer Science · 4.1 · 2015 spec

CPU Architecture, Buses & Assembly Programming in one page

Quick-reference notes — revisit before each question.

Fetch cycle

PC → MAR
memory[MAR] → MDR → IR
PC ← PC + 1
Then decode & execute.

Buses

Address bus: CPU→mem (1-way).
Data bus: bidirectional payload.
Control bus: READ / WRITE / IRQ / clock.

CPU components

ALU — arithmetic & logic.
CU — decodes & sequences.
Registers — small, fast (PC, MAR, MDR,
IR, acc.).

Cache — smooths memory speed gap.

Assembly idiom: count to N

LDA ZERO
LOOP: OUT
ADD ONE
STA COUNTER

SUB N
JLT LOOP
HLT

Assembly idiom: code match

IN — read keypad digit
SUB STORED — compare
JZE OK / JNZ FAIL
Output result and HLT.

Marking tips

State the value in every register after
each instruction.
Comment intent in plain English.
Use a HLT at the end if your spec needs

it.

Crib sheet — revision compilation for Computer Science Unit 4 Topic 1. Questions begin overleaf.



Question 1 WJEC S17 1500U40-1 · Q3 9 marks



Question 1 (cont.) WJEC S17 1500U40-1 · Q3 9 marks



Question 2 WJEC S18 1500U40-1 · Q1 14 marks



Question 2 (cont.) WJEC S18 1500U40-1 · Q1 14 marks



Question 3 WJEC S18 1500U40-1 · Q2 9 marks



Question 3 (cont.) WJEC S18 1500U40-1 · Q2 9 marks



Question 4 WJEC S19 1500U40-1 · Q5 10 marks



Question 4 (cont.) WJEC S19 1500U40-1 · Q5 10 marks



Question 5 WJEC S22 1500U40-1 · Q3 12 marks



Question 5 (cont.) WJEC S22 1500U40-1 · Q3 12 marks



Question 6 WJEC S23 1500U40-1 · Q3 9 marks



Question 6 (cont.) WJEC S23 1500U40-1 · Q3 9 marks



Question 7 WJEC S24 1500U40-1 · Q1 6 marks



Question 8 WJEC S24 1500U40-1 · Q7 6 marks



Question 8 (cont.) WJEC S24 1500U40-1 · Q7 6 marks



END OF QUESTION PACK

8 questions · 75 marks · ~1 h 52 min
Source: WJEC A2 Computer Science Unit 4 (1500U40-1), Summer 2017–2024, COVID gap

Curated for WJEC Computer Science 2015 spec A2 Unit 4 — Topic 1 (4.1)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


